The structure of the covalent flavin adduct formed between lactate oxidase and the suicide substrate 2-hydroxy-3-butynoate.
2-Hydroxy-3-butynoic acid is a suicide substrate for Mycobacterium smegmatis lactate oxidase. Inactivation occurs by covalent modification of enzyme-bound FMN and does not involve labeling of the apoprotein. The spectrum of the enzyme bound adduct suggests that it is a 4a, 5-dihydroflavin derivative. When this adduct is released from the enzyme, a complex mixture of unstable compounds is obtained. When the initially formed enzyme-bound adduct is reduced with NaBH4, a major stable species can be resolved from the enzyme and can be isolated and purified. The structure was established by appropriate isotope substitutions. Fourier transform NMR spectroscopy, chemical reactivity, and synthesis of a model compound. The structure of the isolated adduct is structure II, Scheme II. The structure proposed for the adduct initially formed on the enzyme is structure VII, Scheme II.